children came from the Pakistani ethnic group. No medical treatment has halted progression of this disease but laser therapy has been partially successful in alleviating laryngeal manifestations.
Ultrastructural and immunohistological examination of unaffected skin was undertaken in each child. No abnormality was found in the child with the mildest clinical disease. Both ofthe other children showed abnormal hemidesmosomes on ultrastructural examination. The most severely affected child also had abnormally weak immunoreactivity with antibodies G71 and GB3 directed against basal cell a6P4 integrin and the basement membrane glycoprotein nicein respectively. These abnormal findings are also seen in skin from patients with junctional epidermolysis bullosa.
These three children have the laryngoonycho-cutaneous syndrome, which may not be rare Over a period of one year, three children presented with an unusual combination of clinical problems. Each had developed a hoarse voice in the neonatal period and skin, nail, and conjunctival lesions during infancy. They shared a syndrome only recently recognised outside Pakistan and this study was designed to identify the features and the aetiology of the disease.
Case reports PATIENT 1 This boy was the fifth child of consanguineous Pakistani parents and was normal at birth. At 1 week of age his voice became hoarse, and by 6 months several toenails had become thickened. From 8 months of age he had many episodes of soreness and swelling around his eyes. Sites of trivial skin trauma sometimes healed normally but occasionally failed to re-epithelialise, developing instead into indolent ulcers. Two fingernails that were lost after minor trauma regrew normally. The nails of the third digits of both hands and the first and third digits of both feet were thickened and irregular without associated inflammation ( fig 2B) , and the fifth toenails had been lost. There were small ulcers on his hard palate and on his right pinna, and some areas of minor scarring, particularly on both ears. Hair and skin was otherwise normal and no blisters could be induced by rubbing. His teeth showed hypoplastic enamel covered with a black extrinsic stain, interpreted as due to chromogenic bacteria. There was no evidence of caries.
Direct laryngoscopy under anaesthesia showed an extreme degree of obstruction of the airway by a laryngeal web and by large supraglottic and glottic nodules ( fig 3) ; these were partially removed by carbon dioxide laser. The polypoid mass in his left eye was surgically removed. Histopathology of laryngeal tissue and of the conjunctival polyp showed acute and active chronic inflammatory granulation tissue with no specific features. The results of other investigations are given below.
Over the following year, progressive enlargement of his airway was achieved with repeated laser treatment. No regrowth of abnormal laryngeal tissue occurred between treatments. The polyp removed from his left eye recurred within two months and further proliferation of conjunctival tissue occurred in each eye. When last seen, this bound the lateral quarter of both lid margins and the contiguous bulbar conjunctiva together, giving rise to marked symblephara. He remained otherwise well. PATIENT 
2
This girl was the younger of two children of consanguineous Pakistani parents. She was normal at birth, but within two weeks had developed a hoarse voice and, on the back of her right wrist, transient blisters that became chronic ulcers. By 6 months of age, these had healed but several other ulcers had developed, none preceded by blisters. Many of her nails were abnormal, some with persistent paronychia. She had recurrent eye soreness and nose bleeding. These problems continued despite trials of steroid eye drops, antibiotics given systemically, topically or as eye drops, and nine months of oral antituberculous treatment. In other respects she remained well. No other family member has had problems similar to those experienced by this patient.
When first seen by us at 3 years of age, she was an active child with normal development and a hoarse voice. She was mildly photophobic and had large conjunctival masses extending medially from the lateral canthus to the corneoscleral limbus in both eyes. ing conjunctiva appeared normnal. Superficial corneal scarring was present on the left, consistent with previous corneal epithelial ulceration, but vision was unaffected. On her left cheek, there was a shallow, well demarcated ulcer with a raised purple edge but no surrounding inflammation ( fig 4A) . Other ulcers were present on her ears, back, and forearms. Skin and hair were otherwise normal. The nails of the first and fifth toes of each foot were irregular, horny masses with surrounding inflammation ( fig 4B) . Other toenails and fingernails were variably affected. Her teeth were small with hypoplastic enamel.
Direct laryngoscopy under anaesthesia showed a thin anterior web with overlying soft polypoid mucosa which was partially removed by carbon dioxide laser. Laryngeal biopsy was unsuccessful. Histopathology of a section of one conjunctival mass showed granulation tissue with mixed acute and chronic inflammatory cell infiltration. The results of other investigations are given below.
She was treated with iron and zinc supplements, and with steroid eye drops. During follow up over two years, no improvement was noted in the lesions affecting her skin or nails, and the conjunctival granulation tissue became more extensive. PATIENT 
3
This boy was the first child of unrelated Pakistani parents. He was normal at birth, but, within a week, his voice was noted to be soft. At this time, he received a barely noticeable scratch on the right cheek which, instead of healing, slowly developed into an indolent ulcer. Removal of an adhesive plaster covering this first ulcer resulted in a second ulcer on adjacent unaffected skin, and a third developed under the waistband of his nappy. Over subsequent months, ulcers occurred in both axillae and over the occiput, and his circumcision scar repeatedly broke down. Over the same period, all of his nails became abnormal. In each case, proliferating tissue gradually lifted a previously normal nail off the nail bed, commencing distally. Several were shed and paronychia developed in some. He bled frequently from skin ulcers, nail beds, gums, mouth, and nose. He had sore eyes from the age of 3 months. Treatment with oral flucloxadillin, griseofulvin, and ketoconazole produced no change in his condition. There is no family history of similar disease.
When first seen by us at 4 months of age he showed normal growth and development. He had oedematous eyelids and was photophobic. Ocular examination revealed thickened, congested bulbar conjunctiva at both lateral canthi and directly inferior to the cornea. There was no proliferation or symblepharon formation and the remaining conjunctiva appeared healthy. The epithelium over the inferior aspect of both corneas was loose and sloughed readily. Vision, however, appeared normal. Skin texture was normal, and blisters were not induced by handling or rubbing. Shallow, crusted ulcers were present on both cheeks, on 6B) . Proliferation of conjunctival tissue was more marked than that seen in patients 1 and 2 and led to total occlusion of his left palpebral fissure and almost total occlusion of his right ( fig 6C) . An oculoplastic procedure was performed in which the adhesions between the upper and lower eyelids and between the lids and the globe were divided bilaterally, excess tissue was excised, and scleral shells were inserted. However, within weeks the adhesions reformed and his vision became severely obstructed again.
In addition to the above problems, he also developed worsening stridor. Direct laryngoscopy on two occasions showed increasing epiglottic and supraglottic oedema with ulceration and contact bleeding, swollen and poorly defined vocal cords, and a normal trachea. He died at 18 months of age as a direct result of upper airway obstruction. Permission for postmortem was declined.
Methods
Shave skin biopsies of clinically unaffected skin were taken and prepared for ultrastructural and immunohistological examination as previously described.' Immunohistological mapping of the basement membrane zone was performed using three antibodies. Visual impairment is another major cause of morbidity. No mention of eye involvement was made in the original report of the syndrome,5 but eye abnormalities do appear to be present in the accompanying photographs and are described in a subsequent report of the same children.7 All patients in the United Kingdom have external eye involvement. Eye problems range from episodic eye pain and/or slowly progressive conjunctival scarring (for example patients 1 and 2) to complete blindness in two children. Surgery temporarily restored some vision in patient 3 but within weeks his vision was again compromised. No treatment has yet been shown to have long term benefit for the eyes in this syndrome.
The third major cause of morbidity is the chronic ulceration of skin and nails. This varies in severity from being almost asymptomatic, as in patient 1, to the extensive ulceration with paronychia, blood loss and anaemia seen in patient 3. One child with mild skin disease showed resolution of skin manifestations by 5 years of age.7 In more severe cases, meticulous attention to dressings and protection from rubbing leads to healing of ulcers and nail bed lesions but may take months and is extremely labour intensive for the parents.
Although most children with the laryngoonycho-cutaneous syndrome have progressive morbidity from infancy and death during childhood, this is not always the case. In one child reported from Pakistan, problems commenced after infancy, remained relatively Table 3 Features seen in the laryngo-onycho-cutaneous syndrome Muslim Pakistani/Indian ethnic origin Autosomal recessive inheritance Normal appearance at birth Hoarse voice, usually within weeks of birth Mucosal and laryngeal granulation Chronic skin ulcers, usually from infancy Chronic nail dystrophy, usually from infancy Conjunctival lesions, usually from infancy Hypoplastic dental enamel Normal intellectual development in most cases Death during childhood in most cases Table 2 Results of investigations that were abnormal in any patient Our conviction on clinical grounds of an association between the laryngo-onychocutaneous syndrome and junctional epidermolysis bullosa is further strengthened by (i) the blisters seen in patients 1 and 2; (ii) the development of an ulcer after removal of adhesive tape (patient 3); (iii) the development of ulcers at sites exposed to repeated rubbing or trivial trauma (all patients); and (iv) the first and fifth toenails always being the worst affected. All these observations suggest that an inherent epithelial weakness is present in the laryngo-onycho-cutaneous syndrome.
Some confirmation of a link between the laryngo-onycho-cutaneous syndrome and junctional epidermolysis bullosa has been provided by the electron microscopic appearance of abnormal hemidesmosomes in two of our patients (fig 7) . We have also found abnormal hemidesmosomes in another patient with the laryngo-onycho-cutaneous syndrome.4 should at present be retained.
